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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Watercolor pigment dispersion liquid distribution and/or whose dissolution are 
watercolor pigment dispersion liquid which come to contain water and surface treatment carbon 
black at least, and the ratios of specific surface area (m2/g) / DBP oil absorption (ml / lOOg) is 
[ this surface treatment carbon black ] 0.3-2.5, a hydrophilic functional group is introduced into 
the front face, consequently are enabled without a dispersant at water. 
[Claim 2] Watercolor pigment dispersion liquid according to claim 1 whose ratios of specific 
surface area (m2/g) / DBP oil absorption (ml / lOOg) of said surface treatment carbon black are 
0.3-1.75. 

[Claim 3] Watercolor pigment dispersion liquid according to claim 1 or 2 said whose surface 
treatment carbon black is what has the hydrophilic functional group of 1.5 or more mmol/g. 
[Claim 4] How to come to contain the process which wet oxidation of the carbon black whose 
ratios of specific surface area / DBP oil absorption it is the manufacture approach of the 
watercolor pigment dispersion liquid a publication, and are 0.3-2.5 is carried out [ process ] to 
any 1 term of claims 1-3 using the following ** halogen acid or its salt, and a hydrophilic 
functional group is introduced [ process ], and distributes and/or dissolves said carbon black 
without a dispersant in water. 

[Claim 5] The water-color-ink constituent which comes to contain the watercolor pigment 
dispersion liquid of a publication in any 1 term of claims 1-3 at least. 
[Claim 6] The ink constituent according to claim 5 which has permeability [ as / whose 
penetration time of an ink constituent is less than 1 second ] when the coverage of the ink 
constituent to a record medium is 1 mg/cm2. 

[Claim 7] The water-colorHnk constituent according to claim 5 or 6 whose surface tension of an 
ink constituent is less than 40 mN/m. 

[Claim 8] A water-color-ink constituent given in any 1 term of claims 5-7 which come to contain 
the water-soluble organic solvent of a glycol butyl ether system further. 

[Claim 9] A water-color-ink constituent given in any 1 term of claims 5-8 which come to contain 
the Nonion nature surfactant further. 

[Claim 10] The water-color-ink constituent according to claim 9 whose Nonion nature surface 
active agent is an acetylene glycol system surface active agent. 

[Claim 11] The record approach are the record approach of making an ink constituent adhering 
and printing to a record medium, and using a water-color-ink constituent given [ as an ink 
constituent ] in any 1 term of claims 5-10. 

[Claim 12] The ink jet record approach are the ink jet record approach of adhering the drop of an 
ink constituent to discharge and printing by making this drop adhering to a record medium, and 
using a water-color-ink constituent given [ as an ink constituent ] in any 1 term of claims 5-10. 
[Claim 13] The record object in which record was performed by the record approach according 
to claim 11 or 1 2. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Background of the Invention] Field this invention of invention relates to the watercolor pigment 
dispersion liquid which come to contain the carbon black which carried out surface treatment, 
and the water-color-ink constituent which comes to contain these watercolor pigment 
dispersion liquid. 

[0002] The water-soluble color has been used for the recording ink used for the writing 
implement and ink jet printer of the background technical conventional aquosity. On the other 
hand, in order to improve the image quality and endurance of a record object in recent years, a 
pigment like carbon black is used for the coloring agent. For example, the watercolor pigment ink 
which distributed carbon black with the surfactant or the macromolecule dispersant is indicated 
by JP.64-6074,A and JP,64-31881 A 

[0003] However, in these ink, in order to raise the printing concentration of a record object, 
when the ink content of a coloring agent was increased, in. connection with it, ink viscosity might 
also increase rapidly. Moreover, in order to distribute carbon black stably in ink, the superfluous 
surfactant or the macromolecule dispersant was required, but since these existence caused 
gassing and an antifoam fall, in the case of the ink for ink jet record, it was observed especially 
that printing stability gets worse. 

[0004] In order to solve these technical problems, the surface activity hydrogen more than a 
constant rate or its salt is introduced into carbon black, and even if there is neither a surface 
active agent nor a giant-molecule dispersant, the surface treatment carbon black dispersion 
liquid which a drainage system solvent can be made to distribute by the carbon black 
independent are indicated by JP,8-3498,A and JP,10-1 20958,A. Moreover, the approach of 
introducing a sulfone radical into carbon black is indicated by JP,10-1 10127,A. Furthermore, the 
ink jet ink containing above-mentioned surface treatment carbon black and glycol ether is 
proposed by JP,1 0-95941, A. 
[0005] 

[Summary of the Invention] this invention person etc. acquired knowledge that high printing of 
printing concentration can be realized and the ink constituent which can form a higher-definition 
record object is obtained by the surface treatment carbon black obtained by reforming a front 
face with the specific surface area / DBP oil absorption ratio of the specific range this time. 
This invention is based on this knowledge. 

[0006] Therefore, this invention can carry out high printing of printing concentration, and sets 
offer of the watercolor pigment dispersion liquid which can form a higher-definition record object, 
and a water-color-ink constituent as the purpose. 

[0007] And it is watercolor pigment dispersion liquid which come to contain water and surface 
treatment carbon black at least, and this surface treatment carbon black is [ the ratios of 
specific surface area (m2/g) / DBP oil absorption (ml / lOOg) ] 0.3-2.5, a hydrophilic functional 
group is introduced into the front face, consequently distribution and/or the dissolution of the 
watercolor pigment dispersion liquid of this invention are enabled without a dispersant at water. 
[0008] Moreover, the water-color-ink constituent of this invention comes to contain said 
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watercolor pigment dispersion liquid at least. 
[0009] 

[Detailed Description of the Invention] Coming [ water and surface treatment carbon black ] at 
least, when the ratio of specific surface area / DBP oil absorption is carbon black of 0.3-2.5 and, 
as for this surface treatment carbon black, introduces a hydrophilic functional group, reforming 
of that front face is carried out, consequently, as for the watercolor pigment dispersion liquid by 
watercolor pigment dispersion-liquid this invention, distribution and/or the dissolution of it are 
enabled without a dispersant at water. 

[0010] A carbon black front face is reformed and a hydrophilic property is made to hold to 
carbon black itself by it in this invention by introducing a hydrophilic functional group into carbon 
black in large quantities. For this reason, it is thought that the carbon black by which surface 
treatment was carried out serves as particle diameter (preferably the minimum particle diameter) 
which can distribute this carbon black, and is underwater distributed without the assistance of a 
dispersant so that water soluble dye may dissolve in water by the single molecule. Although such 
surface treatment carbon black is usually called self-distributed carbon black, such carbon black 
is used for it in this invention. 

[0011] An ink constituent can be prepared without a dispersant by using the watercolor pigment 
dispersion liquid by this invention. Consequently, even if it raises the concentration of carbon 
black, the viscosity of an ink constituent cannot change a lot and can make high-concentration 
carbon black exist in an ink constituent. Therefore, a high-concentration printing image is 
realizable. Furthermore, the watercolor pigment dispersion liquid by this invention are using the 
carbon black by which the specific surface treatment which is the ratio of specific specific 
surface area / DBP oil absorption was made, and have an advantage that the improvement of a 
remarkable image is achieved as compared with the carbon black with which are not satisfied of 
the requirements by this invention. 

[0012] In this invention, "they are distribution and/or the dissolution without a dispersant to 
water" means the condition of existing stably with the particle diameter which can be distributed 
underwater, without carbon black using a dispersant. The particle diameter which can be 
distributed means the particle diameter to which a particle does not become small any more 
even if it increases distributed time amount. 

[0013] In this invention, the ratio of specific surface area (m2/g) and DBP oil absorption (ml / 
lOOg) is carbon black of 0.3—2.5, and the carbon black of 0.3-1.75 has [ the carbon black used in 
order to carry out surface treatment ] the desirable ratio of specific surface area / DBP oil 
absorption. 

[0014] In this invention, specific surface area (m2/g) can make gas able to stick to carbon black, 
and it can ask for it by computing the surface area of carbon black from the molecule cross- 
sectional area in the amount of adsorption and adsorbed state (known as a nitrogen adsorption 
process). In addition, in this invention, when calling it the specific surface area of carbon black, 
the specific surface area based on the carbon black of which mode of surface treatment carbon 
black and the carbon black of surface non-reforming used as the raw material shall also be 
included. Moreover, it is presumed that the specific surface area of surface treatment carbon 
black and the specific surface area of the carbon black of surface non-reforming show a the 
same and almost equivalent value substantially. 

[0015] Moreover, DBP oil absorption (ml / lOOg) is a value expressed as an amount of dibutyl 
phtalate (DBP) absorbed by carbon black lOOg, and is JIS. It can ask according to the measuring 
method specified to K6221. In addition, according to said measuring method, abb SOPUTO meter 
is used and the DBP absorbed amount per [ for which it asked from 70% of the maximum torque 
when adding DBP to carbon black ] lOOg is calculated. 

[0016] The color black FW18 which is carbon black by #20B and #40 grade; Degussa AG which is 
carbon black by Mitsubishi Chemical, Inc. as an example of the carbon black preferably used in 
this invention, the color black SI 70, and special black 250 grade; MONAKU 700 and MONAKU 
880 which are carbon black by the KONDAKU tex SC which is carbon black by the Colombia 
carbon company, Rahaeng 1255 grade;, and Cabot Corp., and elf tex 12 grade are mentioned. 
[0017] The surface treatment carbon black in this invention can be obtained by introducing a 
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hydrophilic functional group into the above carbon black, and reforming a front face. 
[0018] Here, it means combining hydrophilic functional groups, such as the carboxyl group 
"which introduces a hydrophilic functional group", a carbonyl group, hydroxy!, a sulfone radical, a 
phosphate group, and quarternary ammonium salt, and the salt of those with the front face of the 
carbon black which is a pigment through direct or an alkyi group, an alkyi ether radical, or an aryl 
group. 

[0019] For example, the surface treatment carbon black in this invention can be obtained by 
making a pigment front face carry out the graft of the active species containing a functional 
group or a functional group by physical processing and chemical preparation of the vacuum 
plasma etc. Moreover, this surface treatment carbon black can also be obtained also by 
introducing a carboxyl group through a phenyl group oxidizing a pigment front face with an 
oxidizing agent underwater, and introducing hydrophilic functional groups, such as a carboxyl 
group and a sulfone radical, or by combining a p-amino-benzoic acid etc. 
[0020] In the desirable mode of this invention, surface treatment carbon black oxidizes the 
carbon black front face of a pigment with an oxidizer underwater, and it comes to introduce a 
hydrophilic functional group into this front face. 

[0021] In the still more desirable mode of this invention, surface treatment carbon black is 0.3- 
2.5, the ratio of specific surface area / DBP oil absorption carries out wet oxidation using the 
following ** halogen acid or its salt, and it comes to introduce a hydrophilic functional group into 
the front face. Here, as the following ** halogen acid or its salt, a hypochlorous-acid water 
solution, a sodium hypochlorite, potassium hypochlorite, a hypobromous acid water solution, 
hypobromous acid sodium, a hypobromous acid potassium, etc. are mentioned, for example. In 
these, the point of reactivity or cost to a sodium hypochlorite is desirable. 
[0022] Therefore, according to this invention, it is the manufacture approach of the above 
mentioned watercolor pigment dispersion liquid, and wet oxidation of the carbon black whose 
ratios of specific surface area / DBP oil absorption are 0.3~2.5 is carried out using the following 
** halogen acid or its salt, a hydrophilic functional group is introduced, and the approach of 
coming to contain the process which distributes and/or dissolves said carbon black without a 
dispersant in water is also offered. 

[0023] In order to oxidize a pigment front face underwater, to introduce a hydrophilic functional 
group and to obtain surface treatment carbon black, the above carbon black and sodium 
hypochlorites are usually mixed in underwater, and a reaction is advanced preferably for 10 to 20 
hours for 5 hours or more. As for carbon black, it is desirable in that case to make it react to 
coincidence, grinding [ before making it react, grind, or ]. As the grinding approach, carbon black 
may be performed with beads, such as glass, a zirconia, an alumina, stainless steel, or magnetism, 
by grinding by the ball mill, attritor, the colloid mill, or the sand mill. Moreover, when it is that 
which carbon black is easy to be cracked, a rotating type homogenizer or an ultrasonic 
homogenizer may grind carbon black. 

[0024] After grinding and oxidizing carbon black, a bead and a big and rough particle are 
separated and removed from the obtained liquid, subsequently ultrafiltration for removing the by- 
product and the superfluous ion of an oxidizer etc. is refined, and watercolor pigment dispersion 
liquid are obtained. Moreover, if needed, the classification by the filtration using concentration, a 
metal filter, a membrane filter, etc. in a demarcation membrane etc. or centrifugal separation etc. 
may be performed, and the hydroxide or amine of an alkali-metal salt may neutralize. 
[0025] the watercolor pigment dispersion liquid by this invention — if it is, the amount of 
hydrophilic functional groups in surface treatment carbon black after carrying out wet oxidation 
is 1.5 or more mmol/g preferably. Such by being a value, the amount of hydrophilic functional 
groups becomes possible [ distributing or dissolving without a dispersant in water ]. The amounts 
of hydrophilic functional groups, such as a carboxyl group in the surface treatment carbon black 
generated by oxidation treatment, a carbonyl group, or hydroxyl, can be judged by the vacuum 
cracked gas method which measures the volatile matter of general carbon black, in addition, said 
vacuum cracked gas method — the Chemical Society of Japan — it is the approach of a page 
[ of volume / 88th / three No. (1967) / 69-74th ] publication, and they are specifically the 
following approaches. 
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[0026] That is, the amount of hydrophilic functional groups in surface treatment carbon black is 
measured by using the vacuum thermal-analysis equipment which comes to have the electric 
furnace and gas chromatograph like drawing 1 . Here, by a gas chromatograph considering as the 
thing of a middle eel type, a column fills up the first step with silica gel, it fills up the second step 
with molecular-sieve 13X, respectively, and an argon is used as carrier gas. Weighing capacity of 
the carbon black 0.1-0.5g which is a sample is carried out, it puts into a quartz tube and an 
electric furnace is loaded, and in order to remove adsorption moisture and air as pretreatment, 
evacuation is carried out at 1 20 degrees C for 2 hours. Next, the temperature controller of an 
electric furnace is set as 200 degrees C, it maintains for 1 hour, uptake of the generating gas in 
the meantime is carried out, it applies to a gas chromatograph, and a presentation is analyzed. 
And immediately, uptake of the generating gas of 1 hour which sets up and follows 300 degrees 
C is carried out, it is analyzed, one by one, uptake of the generating gas of 1 hour each in 400 
degrees C, 500 degrees C, 600 degrees C, 700 degrees C, 800 degrees C, 900 degrees C, and 
1000 degrees C is carried out, and the presentation is analyzed henceforth. In addition, 
generating gas is mainly a carbon monoxide and a carbon dioxide: thus, each acquired 
temperature conditions — the amount of hydrophilic functional groups in surface treatment 
carbon black is computed from the data of the presentation in the generating gas to kick. 
[0027] In the watercolor pigment dispersion liquid by this invention, water is the main solvent. 
Pure water, such as ion exchange water, ultrafiltration water, Milli Q water, and distilled water, or 
ultrapure water can be used for water. Moreover, by using the water which sterilized by UV 
irradiation or hydrogen-peroxide addition, since generating of mold or bacteria can be prevented 
when carrying out the mothball of the watercolor pigment dispersion liquid, it is suitable. 
[0028] The water-color-ink constituent by ink constituent this invention is used for the 
recording method which used the ink constituent. With the recording method using an ink 
constituent, the recording method by the writing implement with for example, an ink jet recording 
method, a pen, etc. and various kinds of other printing methods are held. Therefore, the water- 
color-ink constituent by this invention can be preferably used for the application of writing 
implements, such as for example, an aquosity pen, the ink jet record approach, printing, a stamp, 
etc. 

[0029] The water-color-ink constituent by this invention comes to contain the above mentioned 
watercolor pigment dispersion liquid at least. 

[0030] To an ink constituent, the water-color-ink constituent by this invention contains surface 
treatment carbon black in 1 - 15% of the weight of the range, and contains it in 2 - 10% of the 
weight of the range more preferably. It is advantageous that an ink constituent contains surface 
treatment carbon black in such range at the point that the ink constituent of usable viscosity 
can be obtained by the ink jet recording method, securing sufficient printing concentration. 
[0031] As for the water-color-ink constituent by this invention, it is desirable to use water as 
the main solvent. Pure water, such as ion exchange water, ultrafiltration water, Milli Q water, and 
distilled water, or ultrapure water can be used for water. Moreover, by using the water which 
sterilized by UV irradiation or hydrogen-peroxide addition, since generating of mold or bacteria 
can be prevented when carrying out the mothball of the water-color-ink constituent, it is 
suitable. 

[0032] As for a water-color-ink constituent, in the desirable mode of this invention, it is 
desirable that it is what has permeability [ as / whose penetration time of an ink constituent is 
less than 1 second ] to come [ the above mentioned watercolor pigment dispersion liquid ] when 
the coverage of the ink constituent to a record medium is 1 mg/cm2. 
[0033] Here, specifically, permeability [ as / whose penetration time in case coverage is 1 
mg/cm2 is less than 1 second ] means the case where time amount even if it touches a printing 
side, until it stops becoming dirty with an ink constituent is less than 1 second, when the ink 
constituent of 50ng(s) is applied to the area of 360dpi(dots per inch) x360dpi at a regular paper. 
At this time, a neutral regular paper (a trade name, Fuji Xerox, Inc. make), for example, Xerox-P, 
is used as a regular paper. 

[0034] The permeability of such an ink constituent can be acquired by improving the wettability 
to a record medium by adding an osmosis accelerator like the water— soluble organic solvent to 
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which the surface tension of a water solution is reduced, or a surfactant. 

[0035] As such a water-soluble organic solvent, 1, such as carbitol [, such as cellosolves, such 
as lower alcohol such as ethanol and propanol, ethylene glycol monomethyl ether and ethylene 
glycol monoethyl ether, the diethylene-glycol monomethyl ether, and diethylene glycol monoethyl 
ether] and 1, 2-hexandiol, 1, and 2-octanediol, and 2-alkyl diols are mentioned, for example. 
[0036] In the still more desirable mode of this invention, the water-soluble organic solvent of a 
glycol butyl ether system is more desirable as a water-soluble organic solvent used as an 
osmosis accelerator. As a water-soluble organic solvent of such a glycol butyl ether system, 
ethylene glycol mono — n-butyl ether, diethylene-glycol-n-butyl ether, triethylene glycol-n-butyl 
ether, etc. are mentioned, for example. By combining such a water-soluble organic solvent and 
surface treatment carbon black, the good printing object with which the blot at the time of 
printing was reduced can be offered. 

[0037] As above surfactants, the Nonion nature surfactants, such as anionic surfactants, such 
as fatty-acid salts and alkyl-sulfuric-acid ester salts, polyoxyethylene alkyi ether, and 
polyoxyethylene phenyl ether, a cationic surfactant, both ionic surfactants, etc. are mentioned, 
for example. 

[0038] As a more desirable surface active agent, the Nonion nature surface active agents, such 
as polyoxyethylene alkyI ether and polyoxyethylene phenyl ether, are mentioned. These are 
advantageous from the point that foaming of ink can be reduced as compared with the 
surfactant of ionicity. As an example of such an Nonion nature surfactant, Nissan Nonion K-211, 
K-220, P-213, E-215, E-220, S-215, S-220, HS-220, NS-212, NS-220 (all are a trade name and 
the Nippon Oil & Fats Co., Ltd. make above), etc. are mentioned. As an example of a still more 
desirable surfactant, acetylene glycol system surfactants, such as SAFI Norians 61 and 
82,104,440,465,485 (all are trade name and air products - and made in - Chemicals above), are 
mentioned in the Nonion nature surfactant. Since foaming stops almost producing these when it 
adds to an ink constituent, it is suitable especially when using an ink constituent in the ink Jet 
record approach. 

[0039] in addition, the ink constituent according to this invention since distribution and/or the 
dissolution are possible for the surface treatment carbon black in this invention in water, without 
using a dispersant like a surfactant — setting — business — **** — these surfactants can be 
chosen only for the purpose of an osmosis facilitatory effect. That is, although it is usually 
necessary to choose in consideration of the combination to which a pigment and each ingredient 
stick each other in order to give dispersibility to a pigment, in this invention, a surfactant can be 
chosen only in consideration of an osmosis facilitatory effect, without taking such a combination 
into consideration. 

[0040] In this invention, it is independent as an osmosis accelerator about a water-soluble 
organic solvent or a surfactant which was described above, or it is desirable by using together 
and using them to adjust preferably less than 40 mN/m of surface tension of an ink constituent 
to less than 35 mN/m. 

[0041] The water-color-ink constituent by this invention becomes unable to include a 
moisturizer further for the purpose of ink desiccation prevention at the tip of the nozzle which 
carries out the regurgitation of the ink, when it uses for the ink jet record approach. 
[0042] Such a moisturizer is usually chosen from a water-soluble and hygroscopic high 
ingredient Specifically For example, a glycerol, ethylene glycol, a diethylene glycol, Triethylene 
glycol, a polyethylene glycol, propylene glycol, Dipropylene glycol, a polypropylene glycol, 1,3- 
propanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, Polyols, such as 1,2, 6-hexane triol, 
and pentaerythritol Saccharides, such as ureas, such as lactams [, such as 2-pyrrolidone a N- 
methyl-2-pyrrolidone, and epsilon caprolactarn ], urea, thiourea, ethylene urea, 1, and 3-dimethyl 
imidazolidinone, maltitol, a sorbitol, glucono lactone, and a maltose, are mentioned. 
[0043] These moisturizers can add the viscosity of an ink constituent to the ink constituent by 
this invention by using together with other ink additives in an amount which becomes 25 or less 
mPa-s at 25 degrees C. 

[0044] In the water-color-ink constituent by this invention, a fixing agent, pH regulator, an 
antioxidant, an ultraviolet ray absorbent, antiseptics, an antifungal agent, etc. can be added 
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further if needed 

[0045] Water-soluble resin can be used as a fixing agent. As such a fixing agent, for example 
Water-soluble rosin and alginic acids Polyvinyl alcohol, hydroxypropylcellulose, a carboxymethyl 
cellulose, Hydroxyethyl cellulose, methyl cellulose, styrene-acrylic acid resin, Styrene-acrylic- 
acid— acrylic ester resin, styrene-maleic resin, Styrene-maleic-acid half ester resin, acrylic-acid- 
acrylic ester resin, Isobutylene-maleic resin, rosin denaturation maleic resin, a polyvinyl 
pyrrolidone, gum arabic starch, the poly allylamine, a polyvinyl amine, polyethyleneimine. etc. are 
mentioned. In addition, without using for the surface treatment carbon black of this invention the 
dispersant which consists of water soluble resin, since it is the coloring agent in which 
distribution and/or the dissolution are possible, the water soluble resin used in the ink of this 
invention can be chosen as water only for the purpose of the fixing effectiveness. That is, 
although it is necessary to choose in the combination to which a pigment and each ingredient 
stick each other in order to usually give dispersibility to a pigment, in this invention, it can 
choose only in consideration of fixable. without taking combination into consideration. 
[0046] As a pH regulator, the hydroxide or amines of alkali metal, such as a lithium hydroxide, a 
sodium hydroxide, a potassium hydroxide, triethanolamine, and diethanolamine, are mentioned, for 
example. 

[0047] as an anti-oxidant and an ultraviolet ray absorbent — aloha — NETO and methyl aloha - 
- NETO etc. — aloha, the oxide of Ciba-Geigy Tinuvin(s) 328, 900, 1130, 384, 292, 123, 144, 622, 
770, and 292, such as L-ascorbic acid, such as biurets, such as NETO, biuret, dimethyl biuret, 
and tetramethyl biuret, and a salt of those, Irgacor 252 and 153, Irganox 1010, 1076, and 1035, 
MD1024, or a lanthanide etc. is mentioned. 

[0048] As antiseptics and an antifungal agent, sodium benzoate, pentachlorophenol sodium, 2- 
pyridine thiol-1 -oxide sodium, sodium sorbate, sodium-dehydroacetate, 1, and 2-JIBENJISO 
thia2oline-3-ON (pro cheating-on-the-fare XL- the pro cheating on the fare GRL of ICI, the pro 
cheating on the fare BDN, the pro cheating on the fare GXL, 2, pro cheating on the fare TN) etc. 
is mentioned, for example. 

[0049] The ink constituent by record approach this invention is used for the recording method 
which an ink constituent is made to adhere and prints to a record medium. 
[0050] According to another mode of this invention, the ink jet record approach of printing by 
making the drop of the ink constituent by this invention adhering to a discharge record medium 
is offered. As the ink jet record approach by this invention, an ink constituent is breathed out as 
a drop from a detailed nozzle, and if it is the approach of making the drop adhering to a record 
medium, any approaches can be used. The approach of various modes is learned as an example 
of such an approach. 

[0051] As an example of such an approach, an electrostatic suction method is held, for example. 
By this method, carry out the seal of approval of the strong electric field between the 
accelerating electrodes placed ahead of the nozzle and the nozzle, and ink is made to inject that 
it is liquid drop-like and continuously from a nozzle, and while an ink droplet flies between 
deflecting electrodes, a printing information signal is given and recorded on a deflecting 
electrode. Moreover, you may make it inject corresponding to a printing information signal, 
without deflecting an ink droplet if needed in this approach. There is a method of making an ink 
droplet inject compulsorily by applying a pressure to liquid ink with a small pump, and vibrating a 
nozzle mechanically with a quartz resonator etc. as other modes. By this approach, the injected 
ink droplet electrifies injection and coincidence, and while an ink droplet flies between deflecting 
electrodes, it gives and records a printing information signal on a deflecting electrode. The 
approach using a piezoelectric device as another mode is mentioned. By this approach, a 
pressure and a printing information signal are added to liquid ink by the piezoelectric device at 
coincidence, and it records by making an ink droplet inject. As still more nearly another mode, 
there is the approach of carrying out cubical expansion of the liquid ink rapidly according to an 
operation of heat energy. By this approach, according to a printing information signal, heating 
foaming of the liquid ink is carried out with microelectrode, and it records by making an ink 
droplet inject According to the ink jet record approach by this invention, ink jet record can be 
performed stably. 
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[0052] Furthermore, according to this invention, the record object recorded by these record 

approaches is also offered. 

[0053] 

[Example] although the following examples explain this invention to a detail below, this invention 
is not ** limited to these. 

[0054] The ratio of the adjustment pigment dispersion-liquid 1 specific surface area / DBP oil 
absorption of pigment dispersion liquid mixed color black FW18 (trade name, Degussa AG make) 
35g of the carbon black of 1.63 in 1kg of water, and ground with the ball mill by zirconia beads. 
500g of sodium hypochlorites was added to this grinding undiluted solution, it boiled for 10 hours, 
and wet oxidation was performed. The obtained distributed undiluted solution was filtered by 
glass fiber filter paper GA-100 (a trade name, ADVANTEC Oriental incorporated company make), 
and was washed further with water. The obtained wet cake was re-distributed in 5kg of water, it 
desalted and refined until electric conductivity became 2 mS/cm by the reverse osmotic 
membrane, it condensed until pigment concentration became 10% of the weight further, and 
pigment dispersion liquid 1 were adjusted. 

[0055] The ratio of pigment dispersion-liquid 2 specific surface area / DBP oil absorption mixed 
color black SI 70 (trade name, Degussa AG make) 40g of the carbon black of 1.33 in 1kg of 
water, and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to 
this grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 10% of the weight further, and pigment dispersion liquid 2 were adjusted. 
[0056] The ratio of pigment dispersion-liquid 3 specific surface area / DBP oil absorption mixed 
KONDAKU tex SG(trade name, Colombia carbon company make)40g of the carbon black of 1.91 
in 1kg of water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was 
added to this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 10% of the weight further, and pigment dispersion liquid 3 were 
adjusted. 

[0057] The ratio of pigment dispersion-liquid 4 specific surface area / DBP oil absorption mixed 
#40 (trade name, Mitsubishi Chemical, Inc. make) 60g of the carbon black of 1.14 in 1kg of water, 
and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to this 
grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 10% of the weight further, and pigment dispersion liquid 4 were adjusted. 
[0058] The ratio of pigment dispersion-liquid 5 specific surface area / DBP oil absorption mixed 
KONDAKU tex SC(trade name, Colombia carbon company make)40g of the carbon black of 1.91 
in 1kg of water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was 
added to this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 15% of the weight further, and pigment dispersion liquid 5 were 
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adjusted. 

[0059] The ratio of pigment dispersion-liquid 6 specific surface area / DBP oil absorption mixed 
Rahaeng 1255 (trade name, Colombia carbon company make) lOOg of the carbon black of 1.97 to 
N-methyl pyrrolidone 5kg, and ground with the ball mill by zirconia beads. 50g of sulfamic acid 
was added to this grinding undiluted solution, and it sulfonated at 150 degrees C for 10 hours. 
The whole quantity was supplied to 10kg of ice, the distributed undiluted solution was filtered by 
glass fiber filter paper GA-100 (a trade name, ADVANTEC Oriental incorporated company make), 
and it re-distributed in 5kg of water further, and it was filtered and washed. The obtained wet 
cake was re-distributed in 2kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 15% of the weight further, and pigment dispersion liquid 6 were adjusted. 
[0060] The ratio of pigment dispersion-liquid 7 specific surface area / DBP oil absorption mixed 
color black FA/V18 (trade name, Degussa AG make) 35g of the carbon black of 1.63 in 1kg of 
water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was added to 
this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 15% of the weight further, and pigment dispersion liquid 7 were adjusted. 
[0061] The ratio of pigment dispersion-liquid 8 specific surface area / DBP oil absorption mixed 
color black SI 70 (trade name, Degussa AG make) 40g of the carbon black of 1.33 in 1kg of 
water, and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to 
this grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 15% of the weight further, and pigment dispersion liquid 8 were adjusted. 
[0062] The ratio of pigment dispersion-liquid 9 (example of comparison) specific surface area / 
DBP oil absorption mixed #45L(trade name, Mitsubishi Chemical, Inc. make)100g of the carbon 
black of 2.56 in 1kg of water, and ground with the ball mill by zirconia beads. Added 500g of 
sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to 
react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 10% of the weight further, and pigment dispersion liquid 9 were adjusted. 
[0063] The ratio of pigment dispersion-liquid 10 (example of comparison) specific surface area / 
DBP oil absorption mixed Rahaeng 16 (trade name, Colombia carbon company make) 300g of the 
carbon black of 0.24 in 1kg of water, and ground with the ball mill by zirconia beads. Added 300g 
of sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made 
to react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 10% of the weight further, and pigment dispersion liquid 10 were 
adjusted. 

[0064] Color black FW18 (trade name, Degussa AG make) lOOg used in the pigment dispersion- 
liquid 11 (example of a comparison) example 1, JON krill J-62 (trade name, Johnson polymer 
company make) 150g of the dispersant of water soluble resin, 6g of sodium hydroxides, and 250g 
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of water were mixed, and the ball mill by zirconia beads performed distribution for 10 hours. The 
obtained distributed undiluted solution was filtered with the filter made from stainless steel of 
about 5 micrometers of apertures, it diluted until pigment concentration became 10% of the 
weight with water, and the pigment dispersion liquid 1 1 distributed with water soluble resin were 
adjusted. 

[0065] Ethanoi 4g was mixed as glycerol 5g, 2~pyrrolidone 5g, and an osmosis promotion 
component as 20g (pigment dispersion liquid 1) of watercolor pigment dispersion liquid which the 
ink constituent created adjustment ink constituent 1, and a moisturizing component, and the 
whole quantity added ultrapure water to lOOg, This mixed liquor was stirred for 2 hours, it filtered 
with the filter made from stainless steel of about 5 micrometers of apertures, and the ink 
constituent 1 was prepared. 

[0066] Ethanoi 4g was mixed as triethylene glycol 6g, 5g of ureas, and an osmosis promotion 
component as 20g (pigment dispersion liquid 2) of watercolor pigment dispersion liquid created 
ink constituent 2, and a moisturizing component, and the whole quantity added ultrapure water to 
lOOg. This mixed liquor was stirred for 2 hours, it filtered with the filter made from stainless steel 
of about 5 micrometers of apertures, and the ink constituent 2 was prepared. 
[0067] Ink constituent 3 pigment dispersion liquid 5 were mixed as 45g and a moisturizing 
component, tert-pentanol 4g and Nissan Nonion NS-220(trade name. Nippon Oil & Fats Co., Ltd. 
make) 1g of the Nonion nature surfactant were mixed as glycerol lOg, 2-pyrrolidone 5g, and an 
osmosis promotion component, ultrapure water was added, the whole quantity was set to 100g, 
and triethanolamine was added until Ink pH was further set to 7.5. This mixed liquor was stirred 
for 2 hours, it filtered with the filter made from stainless steel of about 5 micrometers of 
apertures, and the ink constituent 3 was prepared. 

[0068] Ink constituent 4 pigment dispersion liquid 6 were mixed as 45g and a moisturizer, Nissan 
Nonion NS-210 (trade name, Nippon Oil & Fats Co., Ltd. make) 2.5g of the Nonion nature 
surfactant was mixed as triethylene glycol lOg, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.5. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 4 
was prepared. 

[0069] Ink constituent 5 pigment dispersion liquid 7 were mixed as 45g and a moisturizing 
component, tert-pentanol 4g and Nissan Nonion NS-220(trade name, Nippon Oil & Fats Co., Ltd. 
make) 1g of the Nonion nature surfactant were mixed as glycerol lOg, 2-pyrrolidone 5g, and an 
osmosis promotion component, ultrapure water was added, the whole quantity was set to lOOg, 
and triethanolamine was added until Ink pH was further set to 7.5. This mixed liquor was stirred 
for 2 hours, it filtered with the filter made from stainless steel of about 5 micrometers of 
apertures, and the ink constituent 5 was prepared. 

[0070] Ink constituent 6 pigment dispersion liquid 8 were mixed as 45g and a moisturizer, Nissan 
Nonion NS-210 (trade name, Nippon Oil & Fats Co., Ltd. make) 2.5g of the Nonion nature 
surfactant was mixed as triethylene glycol 10g, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.5. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 6 
was prepared. 

[0071] Ink constituent 7 pigment dispersion liquid 8 were mixed as 45g and a moisturizer, 
diethylene-glycol-Monod n-butyl ether 7.5g was mixed as glycerol lOg, diethylene-glycol 5g, and 
an osmosis accelerator, ultrapure water was added, the whole quantity was set to lOOg, and 
triethanolamine was added until Ink pH was further set to 7.3. This mixed liquor was stirred for 2 
hours, it filtered with the filter made from stainless steel of about 5 micrometers of apertures, 
and the ink constituent 7 was prepared. 

[0072] Ink constituent 8 pigment dispersion liquid 7 were mixed as 45g and a moisturizer, 
triethylene glycol-Monod n-butyl ether 5g was mixed as glycerol lOg, 1 ,5-pentanediol 5g, and an 
osmosis accelerator, ultrapure water was added, the whole quantity was set to lOOg, and 
triethanolamine was added until Ink pH was further set to 7.3. This mixed liquor was stirred for 2 
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hours, it filtered with the filter made from stainless steel of about 5 micrometers of apertures, 
and the ink constituent 8 was prepared. 

[0073] 0.3g and SAFI Norian 485 were mixed for SAFI Norian 104 of an acetylene glycol system 
surfactant as 45g and a moisturizer, 1.5g was mixed for ink constituent 9 pigment dispersion 
liquid 7 as glycerol 7.5g, 1,5-pentanediol 7.5g. and an osmosis accelerator, ultrapure water was 
added, the whole quantity was set to lOOg, and triethanolamine was added until Ink pH was 
further set to 7.3. This mixed liquor was stirred for 2 hours, it filtered with the filter made from 
stainless steel of about 5 micrometers of apertures, and the ink constituent 9 was prepared. 
[0074] SAFI Norian 465 of diethylene-glycol-Monod n^butyl ether 5g and an acetylene glycol 
system surfactant was mixed as 45g and a moisturizer, 1g was mixed for ink constituent 10 
pigment dispersion liquid 8 as glycerol lOg, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.2. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 10 
was prepared. 

[0075] The ink constituent 1 1 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 1 1 (example of comparison) pigment dispersion liquid 
9. 

[0076] The ink constituent 12 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 12 (example of comparison) pigment dispersion liquid 



[0077] The ink constituent 1 3 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 13 (example of comparison) pigment dispersion liquid 



[0078] The ratio of ink constituent 14 (example of comparison) specific surface area / DBP oil 
absorption mixed #45L(trade name, Mitsubishi Chemical, Inc. make)300g of the carbon black of 
2.56 in 1kg of water, and ground with the ball mill by zirconia beads. Added 450g of sodium 
hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to react 
for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 15% of the weight further, and pigment dispersion liquid were adjusted. 
The ink constituent 14 was created like the case of the ink constituent 7 using 45g of these 
pigment dispersion liquid. 

[0079] The ratio of ink constituent 15 (example of comparison) specific surface area / DBP oil 
absorption mixed Rahaeng 1 6 (trade name, Colombia carbon company make) 300g of the carbon 
black of 0.24 in 1kg of water, and ground with the ball mill by zirconia beads. Added 300g of 
sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to 
react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 15% of the weight further, and pigment dispersion liquid were adjusted. 
The ink constituent 15 was created like the case of the ink constituent 7 using 45g of these 
pigment dispersion liquid. 

[0080] Apply each of the evaluation pigment dispersion liquid 1-4 of pigment dispersion liquid, 
and pigment dispersion liquid 9-1 1 to Xerox-P (a trade name, Fuji Xerox, Inc. make) of a neutral 
regular paper with an applicator with a spreading thickness of 25 micrometers, it was made to 
dry, and each OD value was measured using Macbeth concentration meter TR-927 (a trade 
name, COL mho gene company make). The result was as being shown in Table 1. 



10. 



11. 



[0081] 
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Table 1 Pigment dispersion liquid The ratio of specific surface area / DBP oil absorption OD 
value 1 1.63 1.53 2 1.33 1.55 3 1.91 1.45 4 1.14 1.47 9 2.56 1.30 10 0.24 1.25 11 1.63 1.32 About 
each of the evaluation 1 ink constituents 1 and 2 of an ink constituent, and the ink constituents 
11-13 piezoelectric-device type on-demand mold ink jet recording device MJ-500 (a trade name 
— ) It printed by the Seiko Epson, Inc. make to Xerox-P (a trade name, Fuji Xerox, Inc. make) of 
a neutral regular paper, and each OD value was measured after desiccation by Macbeth 
concentration meter TR-927 (a trade name, COL mho gene company make). The result was as 
being shown in Table 2. 
[0082] 

Table 2 Ink constituent Ratio of specific surface area / DBP oil absorption OD value 1 1.53 1.55 
2 1.33 1.55 11 2.56 1.31 12 0.24 1.33 13 1.63 1.38 About each of the ink constituents 3-10 which 
have the permeability whose penetration time of evaluation 2 ink of an ink constituent is less 
than 1 second, and the ink constituents 14 and 15 piezoelectric— device type on-demand mold 
ink jet recording device M J-930G (a trade name — ) By the Seiko Epson, Inc. make, it printed to 
Xerox-P (a trade name, Fuji Xerox, Inc. make) of a neutral regular paper, and each OD value was 
measured after desiccation using Macbeth concentration meter TR-927 (a trade name, COL mho 
gene company make). The result was as being shown in Table 3. 
[0083] 

Table 3 Ink constituent Ratio of specific surface area / DBP oil absorption OD value 3 1.91 1.40 
4 1.97 1.37 5 1.63 1.42 6 1.33 1.44 7 1.331.44 8 1.63 1.42 9 1.63 1.43 10 1.331.47 14 2.561.17 
150.241.24 About each printing object obtained by the evaluation 3 aforementioned evaluation 2 
of an ink constituent, the quality of printed character (for example, blot of a printing object) was 
evaluated by viewing. 

[0084] The printing object of the ink constituents 7 and 8 which added glycol butyl ether as an 
osmosis accelerator had few blots of the circumference part of printing, and especially the 
quality of printed character was good. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EXAMPLE 

[Example] although the following examples explain this invention to a detail below, this invention 
is not ** limited to these. 

[0054] The ratio of the adjustment pigment dispersion-liquid 1 specific surface area / DBP oil 
absorption of pigment dispersion liquid mixed color black FW18 (trade name. Degussa AG make) 
35g of the carbon black of 1.63 in 1kg of water, and ground with the ball mill by zirconia beads. 
500g of sodium hypochlorites was added to this grinding undiluted solution, it boiled for 10 hours, 
and wet oxidation was performed. The obtained distributed undiluted solution was filtered by 
glass fiber filter paper GA-100 (a trade name, ADVANTEC Oriental incorporated company make), 
and was washed further with water. The obtained wet cake was re-distributed in 5kg of water, it 
desalted and refined until electric conductivity became 2 mS/cm by the reverse osmotic 
membrane, it condensed until pigment concentration became 10% of the weight further, and 
pigment dispersion liquid 1 were adjusted. 

[0055] The ratio of pigment dispersion-liquid 2 specific surface area / DBP oil absorption mixed 
color black SI 70 (trade name, Degussa AG make) 40g of the carbon black of 1.33 in 1kg of 
water, and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to 
this grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 10% of the weight further, and pigment dispersion liquid 2 were adjusted. 
[0056] The ratio of pigment dispersionHiquid 3 specific surface area / DBP oil absorption mixed 
KONDAKU tex SC(trade name, Colombia carbon company make)40g of the carbon black of 1.91 
in 1kg of water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was 
added to this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 10% of the weight further, and pigment dispersion liquid 3 were 
adjusted. 

[0057] The ratio of pigment dispersion-liquid 4 specific surface area / DBP oil absorption mixed 
#40 (trade name, Mitsubishi Chemical, Inc. make) 60g of the carbon black of 1.14 in 1kg of water, 
and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to this 
grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
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became 10% of the weight further, and pigment dispersion liquid 4 were adjusted. 
[0058] The ratio of pigment dispersion-liquid 5 specific surface area / DBP oil absorption mixed 
KONDAKU tex SCCtrade name, Colombia carbon company make)40g of the carbon black of 1.91 
in 1kg of water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was 
added to this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 15% of the weight further, and pigment dispersion liquid 5 were 
adjusted. 

[0059] The ratio of pigment dispersionHiquid 6 specific surface area / DBP oil absorption mixed 
Rahaeng 1255 (trade name, Colombia carbon company make) lOOg of the carbon black of 1.97 to 
N-methyl pyrrolidone 5kg, and ground with the ball mill by zirconia beads, 50g of sulfamic acid 
was added to this grinding undiluted solution, and it sulfonated at 150 degrees C for 10 hours. 
The whole quantity was supplied to 10kg of ice, the distributed undiluted solution was filtered by 
glass fiber filter paper GA-100 (a trade name, ADVANTEC Oriental incorporated company make), 
and it re-distributed in 5kg of water further, and it was filtered and washed. The obtained wet 
cake was re-distributed in 2kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 15% of the weight further, and pigment dispersion liquid 6 were adjusted. 
[0060] The ratio of pigment dispersion-liquid 7 specific surface area / DBP oil absorption mixed 
color black FW18 (trade name, Degussa AG make) 35g of the carbon black of 1.63 in 1kg of 
water, and ground with the ball mill by zirconia beads. 500g of sodium hypochlorites was added to 
this grinding undiluted solution, it boiled for 10 hours, and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 15% of the weight further, and pigment dispersion liquid 7 were adjusted. 
[0061] The ratio of pigment dispersion-liquid 8 specific surface area / DBP oil absorption mixed 
color black S170 (trade name, Degussa AG make) 40g of the carbon black of 1.33 in 1kg of 
water, and ground with the ball mill by zirconia beads. Added 500g of sodium hypochlorites to 
this grinding undiluted solution, while the ball mill ground, it was made to react for 5 hours, and 
stirring further, it boiled for 4 hours and wet oxidation was performed. The obtained distributed 
undiluted solution was filtered by glass fiber filter paper GA-100 (a trade name, ADVANTEC 
Oriental incorporated company make), and was washed further with water. The obtained wet 
cake was re-distributed in 5kg of water, it desalted and refined until electric conductivity 
became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment concentration 
became 15% of the weight further, and pigment dispersion liquid 8 were adjusted. 
[0062] The ratio of pigment dispersion-liquid 9 (example of comparison) specific surface area / 
DBP oil absorption mixed #45L(trade name, Mitsubishi Chemical, Inc. make)100g of the carbon 
black of 2.56 in 1kg of water, and ground with the ball mill by zirconia beads. Added 500g of 
sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to 
react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 10% of the weight further, and pigment dispersion liquid 9 were adjusted. 
[0063] The ratio of pigment dispersion-liquid 10 (example of comparison) specific surface area / 
DBP oil absorption mixed Rahaeng 16 (trade name, Colombia carbon company make) 300g of the 
carbon black of 0.24 in 1kg of water, and ground with the ball mill by zirconia beads. Added 300g 
of sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made 
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to react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. 
The obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a 
trade name, ADVANTEC Oriental incorporated company make), and was washed further with 
water. The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until 
electric conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until 
pigment concentration became 10% of the weight further, and pigment dispersion liquid 10 were 
adjusted. 

[0064] Color black FW18 (trade name, Degussa AG make) lOOg used in the pigment dispersion- 
liquid 11 (example of a comparison) example 1, JON krill J-62 (trade name, Johnson polymer 
company make) 1 50g of the dispersant of water soluble resin, 6g of sodium hydroxides, and 250g 
of water were mixed, and the ball mill by zirconia beads performed distribution for 10 hours. The 
obtained distributed undiluted solution was filtered with the filter made from stainless steel of 
about 5 micrometers of apertures, it diluted until pigment concentration became 10% of the 
weight with water, and the pigment dispersion liquid 1 1 distributed with water soluble resin were 
adjusted. 

[0065] Ethanol 4g was mixed as glycerol 5g, 2-pyrrolidone 5g, and an osmosis promotion 
component as 20g (pigment dispersion liquid 1) of watercolor pigment dispersion liquid which the 
ink constituent created adjustment ink constituent 1, and a moisturizing component, and the 
whole quantity added ultrapure water to lOOg. This mixed liquor was stirred for 2 hours, it filtered 
with the filter made from stainless steel of about 5 micrometers of apertures, and the ink 
constituent 1 was prepared. 

[0066] Ethanol 4g was mixed as triethylene glycol 6g, 5g of ureas, and an osmosis promotion 
component as 20g (pigment dispersion liquid 2) of watercolor pigment dispersion liquid created 
ink constituent 2, and a moisturizing component, and the whole quantity added ultrapure water to 
lOOg. This mixed liquor was stirred for 2 hours, it filtered with the filter made from stainless steel 
of about 5 micrometers of apertures, and the ink constituent 2 was prepared. 
[0067] Ink constituent 3 pigment dispersion liquid 5 were mixed as 45g and a moisturizing 
component, tert— pentanol 4g and Nissan Nonion NS-220(trade name, Nippon Oil & Fats Co., Ltd. 
make) 1g of the Nonion nature surfactant were mixed as glycerol lOg, 2-pyrrolidone 5g, and an 
osmosis promotion component, ultrapure water was added, the whole quantity was set to lOOg, 
and triethanolamine was added until Ink pH was further set to 7.5. This mixed liquor was stirred 
for 2 hours, it filtered with the filter made from stainless steel of about 5 micrometers of 
apertures, and the ink constituent 3 was prepared. 

[0068] Ink constituent 4 pigment dispersion liquid 6 were mixed as 45g and a moisturizer, Nissan 
Nonion NS-210 (trade name, Nippon Oil & Fats Co., Ltd. make) 2.5g of the Nonion nature 
surfactant was mixed as triethylene glycol lOg, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.5. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 4 
was prepared. 

[0069] Ink constituent 5 pigment dispersion liquid 7 were mixed as 45g and a moisturizing 
component, tert-pentanol 4g and Nissan Nonion NS-220(trade name, Nippon Oil & Fats Co., Ltd. 
make) 1g of the Nonion nature surfactant were mixed as glycerol 10g, 2-pyrrolidone 5g, and an 
osmosis promotion component, ultrapure water was added, the whole quantity was set to lOOg, 
and triethanolamine was added until Ink pH was further set to 7.5. This mixed liquor was stirred 
for 2 hours, it filtered with the filter made from stainless steel of about 5 micrometers of 
apertures, and the ink constituent 5 was prepared. 

[0070] Ink constituent 6 pigment dispersion liquid 8 were mixed as 45g and a moisturizer, Nissan 
Nonion NS-210 (trade name, Nippon Oil & Fats Co., Ltd. make) 2.5g of the Nonion nature 
surfactant was mixed as triethylene glycol lOg, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.5. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 6 
was prepared. 
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[0071] Ink constituent 7 pigment dispersion liquid 8 were mixed as 45g and a moisturizer, 
diethylene-glycol-Monod n-butyl ether 7.5g was mixed as glycerol 10g, diethylene-glycol 5& and 
an osmosis accelerator, ultrapure water was added, the whole quantity was set to lOOg, and 
triethanolamine was added until Ink pH was further set to 7.3. This mixed liquor was stirred for 2 
hours, it filtered with the filter made from stainless steel of about 5 micrometers of apertures, 
and the ink constituent 7 was prepared. 

[0072] Ink constituent 8 pigment dispersion liquid 7 were mixed as 45g and a moisturizer, 
triethylene glycol-Monod n-butyl ether 5g was mixed as glycerol lOg, 1,5-pentanediol 5g, and an 
osmosis accelerator, ultrapure water was added, the whole quantity was set to 100g, and 
triethanolamine was added until Ink pH was further set to 7.3. This mixed liquor was stirred for 2 
hours, it filtered with the filter made from stainless steel of about 5 micrometers of apertures, 
and the ink constituent 8 was prepared. 

[0073] 0.3g and SAFI Norian 485 were mixed for SAFI Norian 104 of an acetylene glycol system 
surfactant as 45g and a moisturizer, 1.5g was mixed for ink constituent 9 pigment dispersion 
liquid 7 as glycerol 7.5g, 1,5-pentanediol 7.5g, and an osmosis accelerator, ultrapure water was 
added, the whole quantity was set to lOOg, and triethanolamine was added until Ink pH was 
further set to 7.3. This mixed liquor was stirred for 2 hours, it filtered with the filter made from 
stainless steel of about 5 micrometers of apertures, and the ink constituent 9 was prepared. 
[0074] SAFI Norian 465 of diethylene-glycoKMonod n-butyl ether 5g and an acetylene glycol 
system surfactant was mixed as 45g and a moisturizer, 1g was mixed for ink constituent 10 
pigment dispersion liquid 8 as glycerol lOg, diethylene-glycol 5g, and an osmosis accelerator, 
ultrapure water was added, the whole quantity was set to lOOg, and triethanolamine was added 
until Ink pH was further set to 7.2. This mixed liquor was stirred for 2 hours, it filtered with the 
filter made from stainless steel of about 5 micrometers of apertures, and the ink constituent 10 
was prepared. 

[0075] The ink constituent 11 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 11 (example of comparison) pigment dispersion liquid 
9. 

[0076] The ink constituent 12 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 12 (example of comparison) pigment dispersion liquid 



[0077] The ink constituent 13 was prepared by the same approach as the case of the ink 
constituent 1 except using ink constituent 13 (example of comparison) pigment dispersion liquid 



[0078] The ratio of ink constituent 14 (example of comparison) specific surface area / DBP oil 
absorption mixed #45L(trade name, Mitsubishi Chemical, Inc. make)300g of the carbon black of 
2.56 in 1kg of water, and ground with the ball mill by zirconia beads. Added 450g of sodium 
hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to react 
for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 
conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 1 5% of the weight further, and pigment dispersion liquid were adjusted. 
The ink constituent 14 was created like the case of the ink constituent 7 using 45g of these 
pigment dispersion liquid. 

[0079] The ratio of ink constituent 15 (example of comparison) specific surface area / DBP oil 
absorption mixed Rahaeng 1 6 (trade name, Colombia carbon company make) 300g of the carbon 
black of 0.24 in 1kg of water, and ground with the ball mill by zirconia beads. Added 300g of 
sodium hypochlorites to this grinding undiluted solution, while the ball mill ground, it was made to 
react for 5 hours, and stirring further, it boiled for 4 hours and wet oxidation was performed. The 
obtained distributed undiluted solution was filtered by glass fiber filter paper GA-100 (a trade 
name, ADVANTEC Oriental incorporated company make), and was washed further with water. 
The obtained wet cake was re-distributed in 5kg of water, it desalted and refined until electric 



10. 



11. 
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conductivity became 2 mS/cm by the reverse osmotic membrane, it condensed until pigment 
concentration became 15% of the weight further, and pigment dispersion liquid were adjusted. 
The ink constituent 15 was created like the case of the ink constituent 7 using 45g of these 
pigment dispersion liquid. 

[0080] Apply each of the evaluation pigment dispersion liquid 1-4 of pigment dispersion liquid, 
and pigment dispersion liquid 9-1 1 to Xerox-P (a trade name, Fuji Xerox, Inc. make) of a neutral 
regular paper with an applicator with a spreading thickness of 25 micrometers, it was made to 
dry, and each OD value was measured using Macbeth concentration meter TR-927 (a trade 
name, COL mho gene company make). The result was as being shown in Table 1. 
[0081] 

Table 1 Pigment dispersion liquid The ratio of specific surface area / DBP oil absorption OD 
value 1 1.63 1.53 2 1.33 1.55 3 1.91 1.45 4 1.14 1.47 9 2.56 1.30 10 0.24 1.25 11 1.63 1.32 About 
each of the evaluation 1 ink constituents 1 and 2 of an ink constituent, and the ink constituents 
11-13, it is by piezoelectric-device type on-demand mold ink jet recording device MJ-500 (a 
trade name, Seiko Epson, Inc. make). It printed to Xerox-P (a trade name, Fuji Xerox, Inc. make) 
of a neutral regular paper, and each OD value was measured after desiccation by Macbeth 
concentration meter TR-927 (a trade name, COL mho gene company make). The result was as 
being shown in Table 2. 
[0082] 

Table 2 Ink constituent Ratio of specific surface area / DBP oil absorption OD value 1 1.53 1.55 
2 1.33 1.55 11 2.56 1.31 12 0.24 1.33 13 1.63 1.38 About each of the ink constituents 3-10 which 
have the permeability whose penetration time of evaluation 2 ink of an ink constituent is less 
than 1 second, and the ink constituents 14 and 15 Piezoelectric-device type on-demand mold 
ink jet recording device MJ-930C (a trade name, Seiko Epson, Inc. make) It printed to Xerox-P 
(a trade name, Fuji Xerox, Inc. make) of a neutral regular paper, and each OD value was 
measured after desiccation using Macbeth concentration meter TR— 927 (a trade name, COL mho 
gene company make). The result was as being shown in Table 3. 
[0083] 

Table 3 Ink constituent Ratio of specific surface area / DBP oil absorption OD value 3 1.91 1.40 
4 1.97 1.37 5 1.63 1.42 6 1.33 1.44 7 1.331.44 8 1.63 1.42 9 1.63 About each printing object 
obtained by the evaluation 3 aforementioned evaluation 2 of a 1.43 10 ink constituent, it is the 
quality of printed character (to for example, that of a printing object). 1.331.47 14 2.561.17 
150.241.24 Viewing estimated ****. 

[0084] The printing object of the ink constituents 7 and 8 which added glycol butyl ether as an 
osmosis accelerator had few blots of the circumference part of printing, and especially the 
quality of printed character was good. 

[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the vacuum pyrolysis equipment for measuring 
the amount of hydrophilic functional groups in surface treatment carbon black. 
[Description of Notations] 

1 Electric Furnace 

2 Quartz Sample Tubing 

3 Manometer 

4 Freezing Trap 

5 Vacuum Pump 

6 Toepler Pump 

7 Gas Buret 

8 Gas Chromatograph 

9 Carrier Gas Entrance 

10 Recorder 



[Translation done.] 
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* NOTECES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Translation done.] 
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[0 0 3 6] *|g?^(OH{w*f* L^^««^;l*3^^Ttt, S 40 

^m^j^iJi: L-Cfi, {»JxL«. ai^uv^y 3-/^*/- 
n— :/'?^/V'3i— ,;>ai<^^^x/y a— /W— n— T'^ 

'0 . m^moyiz ]^^i)im,m^i^ltzB,i^^■ti:^'^^^mm■r 
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[0 0 3 71 M(DXo^J:^miSmi\t LXfi, 

[0 0 3 8] J;'9^f^LV^#ffiffi'|±^Ji UTH. ^y^^ 

-2 11. K-2 20. P-213. E-215. E- 
220. S-215. S-220. HS-220. NS 
-2 12. *5j;t^NS-2 2 0 (KAil/^-fixt^p'?.*. 

X\ -y— /— /^6 1 . 82. 104. 440. 46 
5. 4 85 (.U±^^-TnhM&^. OLT ■■^n^^y ■ 

[0 0 3 9] ;^e*i. *^PJtc*pntS*ffiefcW*-4<i^>^ 

[0 0 4 0] *^0J}ct5lN-C(4. a:^{E5tffli: LT. M 
X\ -^tH-i^i^h^imLX. Mffl-rsr itrioT. 
< fl 3 5 mN/m^^tCf^Si-S :r t H^Mt. ^ 

[004 1] ^^BJtciSTKtt-Y v^'M^il^fi. 

^ S r i: *s-e# 5. 

[0042] :i«j;5 JfeiiftS^fiJfd:. a^. *^tt*>o® 

:/y-fey:/. n^f^u^^^y 3— /K i/jc^^uv^^y 3 — 

h y :?i^U'>'^y 3— /v. /Ky 3i'^U'>'i>'y 3— 
/K T'n fuv^y 3— /v. v'::^D ifw-i^^/y 3— 

7}^y 7'n t-l/vy y 3— 1, 3 -7•D/^°>'v';t— 
/W. 1, 4-7'^Vv^^— /U. 1, 5 




7 

[0 0 3 11 ^^^PJtii.tSTK'tt-f 7K5r± 
^mtir^Zt-i!)m^V\>\ *(4. -Y^i-i^SmTK. PI^ 

[0 0 3 2] *^l^cD^ff*L^''^8^t^c*3^,^T^±, 

[0 0 3 3] :i:iT% m^MTi^lmg/^ cm^X'h^t 

6<3tCf±. ««J;ttf 3 6 0 d p i ( K y hZ-Y V^) X3 6 
0dpi OOffiWtCS 0 n g(0'l'V^«El^rfe!^^#ili*SlC^ 

t, WilSSti: L-Ctt. >t"t4#jl»t. Cajxtf-^D .;/^;;^- 
[0 0 3 4] r(75j;5^i'l'i^<^»^#3CO»ig'ttf±« tK^ 

[0 0 3 5] :i(Oj:5'fc7K^tt^«I^S!li UTtt. fiaj^L 

[0 0 3 6] *^wwH^-^^*Lv^^«g^;l*5^^T^4. a 

JfrSI^^PJi: UTt±. ^xifJ, ai^uv-^y a-zu^y- 
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5 

[0 0 3 7] mU<DX 5 '^ji^DBStft^i: UTtt. 
/w^ /Ky ^^v'^^u>'73;=/i'^— r/i^^ro/— 
[0 0 3 8] .tiP^^L-V^^ffiS'tt^Ji: LT(±, ^y^i" 
10 ?)o zh^hH'<:^y^(Dn^mi^Mii^itmi^X4 ^^(D 

^'^n^fSmHO^M.Wmtl^Xit. =.y^>'/ =^:t>^K 
-2 11. K-2 20, P-213. E-215, E- 
- 220, 3-215, S-220, HS-220, NS 
-2 1 2, *5j;U?NS-2 2 0 {U-t^^-ft\^h^&^. 

X\ -y— 7-1- y— /U6 1 , 82, 104, 440, 46 
5, 485 (eAJiV^-mt>^n"oi&, i^T ■ -fx^y^V • 

[0 0 3 9] *%§qt:i*5(t5^ffigkK*-/1-'>^:/ 
7k i;iii-i5:*J i t^/* \±mmif' -^m^£i:>(OX'h^tci^. 

?stt»j(4, mmi&m^W:(D^^B^t\^xm^-i-^:Lt 

[0040] ^^.^0Jic*5l,>-CH, g^^Sil^Ji: LT, bu 
IB bfc J; 9 fjiTi^m^mmmM h\.< f4#Effitt?fi] Sr^Sft 

<f4 3 5mN/'m*«}Cpfit-5:i^:*sa*Ll/\ 
40 [004 1] *^BJ»c: i^STktt-f ^ 

?3 tc-^/^t?Ji: 5 r t :is -5, 
[00421 ^<0J:5 /iiSfeS^Jfi, a^, 7K^14*»o® 

:/y-feyv, ac'^^u^'^y 3— /u, i?rc5^uv:/y 3— 
h y ji^u-v^y 3— yw, 'Ky ^'f-U'^'^/y 3— 
f uv^'y 3— /w, v'rT'n truv^^'y 3— 
Tff y 7°n t'l/^'i/y 3— /K 1, 3 -:7'n/N°:/v=;^-— 

so /W, 1. 4 Vv'::t— /W, 1, S-^V^'^'v';^— 
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/K 1, 6-^=3f-1^:/i^:*-— 1. 2. e-'^^f-V 
2 - t°D y Kv. N-y ^^1^-2-^0 y £ 

1. a-v^^^/w-fs^^i/y v'/vs^^om^ 

[0 0 4 3] ::tv?3(D{%s^jtt, m<D-^ i^^mwmtm 

5 m Pa • s tlTt-^i^J; 5''<cl:-e*^?gtcJ:5-< Vi' w 
[0 0 4 4] ;*:^BJ{wj;57K'l4^^;5'«AS.i|^(CH. 

[004 5] ^^^j^r LT»i, 7k^tt(D<»fliaSrfflV^5 
n— t Kd ^v'3i'f-/i^-6r/vn— ^-^-/Hr/vn— 20 

muM. oi;^>-m^-7U4 >-mmm. ^y f=/wt°Dy k 
T7 t'T=^A;^;?— 5=-, TKyry/wT?^. TKy t' 

b 7t s ^>t5:^) V N 5 r t M < 7K(-5>t5:*3 J; TJJ/S 

[0046] p nmmm t u-ctt. *sfc^b y ^ 
[004 7] mitm±Mis X -c^^i^mmm t ux « 

/HfVgfj3j;t;«-?r©^«|. ^y<:ff^^-n.m<OT i nu 
vin328. 900. 1130. 384. 292. 1 
2 3. 1 44. 622. 770. 292. Irgaco 
r252. 153. IrganoxlOlO, 107 
6. 1 0 3 5. MD 1 O 2 4. Sfctt^V^^ Krogf-ft 

[004 8] mmmioxnm^ifMt vx\-i. m^t^^s so 



JO 

A. y/vfv^-:*- H y -i^A. xt KDg^^-^ h.y 'i'A. 

1, 2-v'^Vv'y5=-Tyy >'-3-;j->' ( I C lit© 
L. 7°nde-fe/WXL-2. T'n^r-t/WTN) Jfeif^s^ff 
[004 9] f?Miim 

[0 0 5 0] *^BjwSiJ(Ofl8»(;iiixfi. *^0J(cj;S 
[00 5 1] ^(DX0ti::)7m(O—mt LTtt. 

/!>5^SI^m®Fp1Srfllj^-r5PB^^cPfIJBlJ1f#«#•?:^i(fi]m®^c 

fPJBiJiS^m ?rfil6]®1S{c X. T lEfflii- So S'J oflg 
[0 0 5 2] ^fe(c*^|^t;J;ti-tt*. rHf><oia»*iSfe 

[00 5 3] 

immrn] &^T^?tm^sxr(Dmmmi^x^xnmim 
^\ 

[00 54] m n' ?^mm<^ m^ 



0 



1^ 
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m 3 5 gSr*l k gfCji-e-UT. V^/Vziz^T'd—Xyc 
H y li'^S 0 0 gSr;l]P;^T. 1 OS^PbI^-^LTSt^ 

-10 0 {m&^. Th'y<'^7''yi'Mmk^^^n) 

5j§bT, ^fjlCTKT'gfeif^Lfco #6>*i.fc'i7:i:-y h^- 
mS/cm(C/^S^X-flJi:e*Jj;t;?!f»SliU. 

[00 5 5] mu^rtmm2 

it«E«/DBP®ttl:©Jt*i6U . 3 /JtVy 
7s/<^<^);*7-:/7s'i5' S 1 7 0 y'^-^^ 

M) 4 0 g^Tkl k g{v:)l-a-L--C. v'/Wa^Tt'-XlC 

^■:M> y e'io 5 0 0 g ^M^x. jh— /v5-'v-e«&i^L* 

dse>5NF^1Kf£:$-li:. $ 4i^Wm»U 
«&G A - 1 O 0 (^o"oi&. T HV^^'X 5/ 
h>^-^Sr7K5 k glcS^»LT, iJfigS^tciijm^ 

o«»%(c/i5*T-ieifiLT, mn^mm 

[0 0 5 6] ggM^,>»jg3 
J:b*ffia/DBP!SttSC)Jt#i;45i. 9 1 (D^-Tj^V:/ 

-3K:/tfci!!) 4 0 g Sr* 1 k g fwM-g- LT. i^/V=i=T 

«>:Eii^*g?-^-hy e'i^5 0 0 g5:^)n;tT. 1 O^mi^M 

5/ h^-^$r7K5 k gt;iS5)-tScLT. i^gig^CiJ;?)^ 

{^ffiJ|sFje**si 0fi»%»i;i54Tigij«bT. «J|Ef^ft 

?i^3^iaSLfCo 

[00 5 7] mn^y^mm4 

ifcSffia/DBPKjfticoit^dSl. I4w;&-7l^>'y 
7 s,^(0# 4 0 HS-fk^Sl^ttii) 6 0 g 

^*1 kgfcS-g-.UT. 'y/i-='=.Tif-y<KX^:^-—/i^ 

A 5 0 0 g ii)az.X. jH-zv- 5 /WT'*&W' e> 5 «fRg 

0 0 (Sp°p*x TV'yO'T-yi^M^W^^^M) X^m 

* 5 k g izn^ LT. J: '0 2 m s 

1 OM»%fc/j:S^-e«*iL-C. «i|s|-5>fc?K4SrPfiL 



[00 5 8] mp^^^mms 

it^mm/DBpmfMA(Ditm*^ 1 . 91 cd;*— ^j^vt' 

— 5}<>'tt:i!t) 4 0 g Sr* 1kg fcii-^ UT. v'zv^ =T 

hy>>A5oog ^m^x. 1 ommi^M 

53ffiGA-10 0 Th'^O-7-y^Mm^^^ 

s/ hy-^Sr7K5 k gtcW^^iScbX. i^SSl^(cJ:t)« 
m&i>^2mS/ cmiCfj::5t.XSiM^i:XJ^mm\^. 

i^mn^mt)^i5mM%Kf£^^xmnLx. mn^i^ 

[005 9] mm^^mme 

1 00 gSrN-;>f5^/Vt''n y K>'5 k gfcS-a- 
UT, v?/P3 r^T fc'— Xiw J; ^ jjf— /V M^lXl^W V 
20 rroijs&^iSSSfc^^/v^r 5 vgfs 0 gSriPxLT, 1 
O^^n 5 0'C-ex/V7^>"f|iLfCo ±m^yi(.l O k g 

SALT. ^mi^M^:ff'7:^mm^m.GA-i 0 0 m 

. b tCTtc 5 k g KW^m: UT , -^.jg*? J; TJfjJfej^ Lfc, # 
^xfc'J'c^s/ h^-=3r^7K2 k gtrW^iicLT, iSfigSJg 

izx^o mm^i^ 2ms/'cm(c;'i:ss T'fl5j,;^*5 J; nmM 
[0 0 6 0] mm^^^m7 

7 S/J?C0*9 — T''^ FWl 8 (ffip^niS. f=":;^-y-tt 
iK) 3 5 g^TKl k gfCii^LT. vf/Wn^Ttf— XtC 

hy 'J'AS 0 0 g $rJP^T. 1 O^PBm*bTSS; 

-10 0 (i^p^piS, TK/^Vx-;/i^*#t**^*tS!i) X 

dr^*5 k gKw^^iicLT. m9:'&m\^ii'ommm^2 
40 5»*%»c/£5*-c-SifiL-c. 'mm^W-Wii^m 

[ooeilMMiim^ 
Jt;mffi«/'DBPBitt*<oit**si- 3 3®*— 
7S/i5'.CD*v-::^7S'i!'S 1 7 0 (^p^iiS. 7';?'1^^t 
M) 4 0 gSrzKl k gtd^S-^UT. v>/V3=T t'— X{c 

xh7f^—fv^Mzxm^\^r^. z.(Dn^mM\z^^m.mm 

K-?- h y T?A5 0 0 gSrJ!JP;?:T. jI?— /v-^/v-Ci^a^U/i 
50 ^GA- 10 0 m&>^. r Yy<Vy- 'y^^Wm.^^^^ 
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h^-^^7i^5k gizn^mvx. ^mmm\cx'om.m 

8 Sr^S Lfco 

[0 0 6 21 mm-^:^mm9 atmm) 

it^ffia/DBPSitta:cc>it#i;eiS2. 5 6 <0:;57-7j<>'7' 

^s/^?(o#45L ms>^. ^mit^m^^^m) lo 

II -^AS 0 0 g$r*P;?:T. 7K-/i-5/UT'«&^L/iAS ^ 5 

-100 (^p°pi?,. T K/^>'7^s':J'm#*SiC^?±M) -e 

5igL-C. $fcti*T'gfcif-Lfco ^#fei^fc^'als/ H^St- 
[0 0 6 3] mu^mi 0 (tf-^fegm 

lfc*ffi^/DB PKttScoJt^;6S0. 2 4cD;?;-jJtV:/ 
® 3 0 0 g ^tK 1 k g tw^g-g- L-T, v'/Vrii^Tf -X 

h y ■j'AS 0 0 g ^M^x: ^-—/^^/v-x-m^i. 

/^^^ p> 5 ^pb^s/j^ ^-fr. $ h i^mw b 4 ^m^M 

•y h-y-^^y^sk si^n^^ni^x. m9:smci:y)m 
mi o^^fiLfcio 

[0 0 6 41 mu^mm 1 1 (jj^fegii) 
^^^im 1 0 0 g . i\f.mmsm<D^m.m<D'j a ^^^^ y 

/V'J-6 2 (^fpig, v'a V-yv^Ky-e-ttiS) 150 
g. TK^-ft-?- h y e^iNS g. 7K2 5 0 g?r?l-a-UT> 

1 1 bfco 

[0 0 6 51 ^V^MBfeiiKDIllS 
f^^Ufc;!Ktt«!|sf3i-i!cfS («ff^>«5:JS 1 ) 2 0g. -KS 

UT^^y-ty ^-s g 1 y k^-s g, jgis 

{Eit^K^^t LT::ii<5'y-/l'4 g^jg-g-L-C. i o 



14 

[ b 0 6 6 1 dl>l£JESItL2. 
f^fig Ufc7Ktt®^5^^?S (M^5>tSc?K2) 2 0g. »S 

Lx h y^5^^>'i/y =3-/^6 g t^*5 g. g 

0 0 g *X^)^7)<.SriP;^fc„ r <Oig-g-?i5Sr 2 ^Ps^t^ U 

[006 71 ^V^MBfe#i3 

10 ffi«-5^,tJc?i$5?:4 5 g. -RSfife^^t UT^y-fey VI 0 
g i: 2-^13 y KV'S g. a^SiSot^^^i LT t e r t 

-'<i'^'/-/v4 g t >'=:^->"t4#ffi^g^45^J»=ls/•^^>' 

y =^^N S - 2 2 O (iSb^p^. 0*ttflg«^#|tS!l) 

1 g ?r?l-a- L-C. @^*?rJ!)PxT^»$r 1 0 0 g i: L 

^bt-'f >'i!' pH*S7. 5{C/£5^T' h y ^^7 — 
. vSrAP;tfc, r(0S-^JSSr2^Km^UT, ?L1S 

ite^i^3 5rP®!Lfc„ 
[0 0 6 81 ^ V^mBfe!t»i4 . 
20 ®ii^i)-»?0?6Sr4 5 g. «S?fi]i: LT hy:^'?-w>'^y 
^— /Wl 0 g i: v'j^.g^-lxV^y 3— /V5 g\ SSffiit^J 

.2 10 (So^pife, S*»)ig*Sit^ttSli) 2. 5g^^^i-a• 
LT, jffiil^TKiSrARxLT^SSr 1 O O g i: UT, $ Pjfc-r 

>'^pH;65 7. 5lc:/i5:ST'hy3i^y— /i.TS>'SrJP 
r«^-^IS^2B#ra««5i^x. ?LS*^5AimcDX 

[0 0 6 91 -o-^mi^ms 

30 M;^:|-i)-S5:?g7S:4 5 'KS^S^^i LTi/y-ir y >-l O 
g i 2 - t°t3 y K^- 5 g . giSifi3l^:$^i: LT t e r t 
-^V^/— /V4 g i: y=:^>"ttlfffiet4^cDns'■^^V 
/ ^^^^'N S - 2 2 O (Sn^pig . P *?ft0t*^^ttM) 
1 g SriS-^LT. ®^*Sr^IP;tT^SSr 1 0 0 g i: L 

$bfC-r:/i>' pH;JS7. 5{C;^£^St?hy:3ii5'y — 
/VT 5 VSrJP;tfco r.OJl-&^Sr 2 ^PrB^i^^ LT. ?LS 
1^5 Mm(D;^-7^>'W;^$^>'^/U;J'— {c-CjeigbT-f v^' 

[00 701 -^>'^ fflfifefe 6 
40 «)|^3J-»?K8S:4 5 g, iSS?PJt LT hy:3^^U'i^^y 

3-/H 0 g t v^3^^t->-i^y 3-/V5 g. msi&MM 

t LT/-^i^ti#ffiStt^]»-s/f-V/=;?}->'NS- 

210 (iSfpiS. B^mmm^^^) 2. 5g?^«-& 

LT, SifiB*SrJa;lTifel:Sr 1 0 0 g i LT, $ hiz^ 

y-^pHiti^?. 5{C>tc5*Thyj^^/— /i'T5>'?rJP 

x.tco z.<DU^m^2mmm^vx. ^ums nmo:^ 

>- 7 ^ /Pi? — {CTJiSji LT-Y V^' m^Kife 6 
tSLfco 
[0 0 7 1 1 -^'>-^M5fe^7 
so M3^^)-iS;?K8^4 5 g. ISSiS'Ji: LTi^y-fey >'l 0 g 
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J5 

^g-^ LT. S^7K?:*Px.T^*?: 1 0 0 g i LT. ^ h 
[0 0 7 2] ^ V^^J5fe#?8 



mn^^mi^A 5 g. tss^pjt ux^y-iry >-! 0 g 

y^n^U^-v/y 3— /W-^/ — n — t'/I/S g 

^^g-^LT. m^Ti^^m^x^m^ 1 0 0 g i lt. ^ 
i^^iiu^fco :L(ofS:^m^2mmw:Wvx. immsji 

[00 7 31 >f :^^iBp^^9 

»3^5>i5:?S7?r4 5 g. >tSS^Jt LT^yir y >'7. 5 
girl. ^—<i^^>'i/:^—;V7, 5 g . ftig^E^t^J i: 

/VI 0 4 5:0. 3 g 37^ /— /W4 8 5 1 . 5g 

^^g'&LT. a^7KSrJPx.T^a:§r 1 0 0 g LT. ^ 

>'Srjp^fco :i(om^m^2mmmw\^x. imm^n 

[0 0 7 41 o 

mn^mmsi:4 ss^.^mmt i.x^v±])>i o g 

Uiy^}) 3— /ix-^/ - n v'/i-S g ^Tir 

f^u^-^/y =i—^i^^^m^^M(DD^—y^ y—/i-4 6 5 
Sr 1 g UT. ®*67kSrAn^T^iSr 1 0 0 g ^: b 

[OO7 5 W>-^M0fe^l 1 (Jrb^M) 
[0 0 7 61 -O^i^ m^^l 2 (it ti^ffl 



/5 

* [0 0 7 71 3 (JfcfegiJ) 



[^^c^;^fex-r 3^isMLfco 

[ 0 0 7 8 1 ^ >'^m.f&^ 1 4 (i:b^i^J) 

Jt*ffi«/DBPBi?fti(Oit^;^5 2. 5 6(7):3(;-7ki:^:/ 
^.;/^co#45L (^p^p* . H^^b^^^^ttM) 3 0 
0 g^Tkl k g^c^M^UT. v>/i-='riTt^^— Xlc:J:^7K 

y '>A4 5 0 gSrJPxLT. 3j^-/v^/v-e3B^»'b/^;d5 5>5 
PtF^^R/J^^^iir. ^^lc«i^U?i;6S?,4^FBm»LTS^ 

-10 0 (Sp^p*. Thv^:<'7^:/^«#W^^ttK) -e 

5agbT. $?>{C7KX«fei^Lfco #b^^:^cl>^^y ^>>^- 
^Sr7K5 k gtcS^J-tJcLT. i£»S)S(cJ:i9m««?55 2 

fco r<^ffi3|sf5>a?K4 5 gSrfflv^T>r>'^ifi^i^7(D^ 

^tmm\^vx4:^^m^^i A^r^^^tc, 

[0 0 7 91 ^>>^ffi^^l5 W^ffl 
Jt*ffiffi/DBP®tt»(^Jt*;65 0. 2 4(D:*r— 7jf>'7^ 

Si) 3 0 0 g SttK 1 k gtCjS-^UT. v^/V3:=iTt:^ — X 

«Se-:^hy '>A3 0 0 g$rJP;?:T. ^Jf-zw ^ /v-x^&CSs^ L 

5*ftGA- 10 0 (Sp^p^. T hV^>'7"^/^m#«^^ 

i-«f4ig«;05i 5mm%\^^j:?>^xmm\^xmn'AWcm 

[00 8 01 M3|S^/^M?^(Of?^ 

aw^ms5i-'4*5ctu^«^5>sfc^S9-i KD^n^^n 

(cM^LT^j^^ii:. -^>^-<7;iSSffTR-9 2 7 (S 

fco ^*(i*lJc^§tb5iit)XfeofCo 
[0 0 8 1 1 



1 
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4 
9 
1 0 
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1 . 
1 . 
1 . 
2. 
0. 
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17 .18 
LJ I. 63 1. 32 

y('^i/M^ii^^x^2tihmz.^>'^m^mi i~i ^\ nmk. -7^-<>^ieafhTR-9 2 r m^^^. =■ 

^'v'lS' hlESiiiigSM J -5 0 0 (ffip^p:*, ■t-i'a— 3i 2 t::^$ix5ji •? -C^jofco 
T'yvlSiC^ttS) te:J;oTl'tt#ii!ffi«ifns/;5'y^-* [00 8 2] 
S2. 
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1. 3 8 



v?^ MSS^WM J - 9 3 0 C (ffio^D^. ir-T 3-3: 10 0 8 3] 

^3 20 • 

^ ^ MBfefel i:P.^t5i«./DBPI!gMag3J:K ODM 
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0. 
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